In the present study, an attempt was made to prepare floating microspheres of Pantoprazole sodium by a non-aqueous solvent evaporation method. The half-life of Pantoprazole sodium is 1-1.5 hours and rapidly eliminated from the body. It is in a perfect world suited to be conveyed through floating multiunit measurements structure. Biocompatible polymers, Eudragit S100 and HPMC K 100M were utilized alongside the medication as a part of diverse extents. The prepared six formulations (F1-F6) were characterized for their drug polymer compatibility (IR study), micromeritic properties, particle size, percentage yield, scanning electron microscopy, buoyancy studies, drug encapsulation efficiency and in vitro drug release studies. The formulated microspheres were free flowing. The optical microscopic studies revealed that the particles were of the size range of 193.29-517.16 μm. SEM studies indicated that the microspheres were porous and almost spherical in shape. The prepared floating microspheres were found to produce the percentage yield of 84.43-91.93%, drug encapsulation efficiency was 65.83-90.03% and buoyancy percentage was 61.7-78.46%. In-vitro drug release studies showed cumulative percentage drug release between 69.27-79.06%. The information acquired in this study recommends that a micro particulate floating dose type of Pantoprazole sodium can be effectively intended to give delayed arrival of medication and thus enhanced bioavailability.
Japan.

Preparation of floating microspheres of Pantoprazole sodium
The floating microspheres of Pantoprazole sodium were prepared by nonaqueous solvent evaporation method 6,9,-11 using different polymers as follows:
Microspheres containing Pantoprazole sodium as a core material were prepared by Non-aqueous Solvent Evaporation method. Drug and HPMC or Drug and Eudragit S-100 were mixed in Ethanol:
Dichloromethane at various ratios. The slurry was slowly introduced into 50 ml of liquid paraffin containing 1% tween 80 as an emulsifying agent while being stirred at 1400 rpm by a mechanical stirrer equipped with a three bladed propeller at room temperature. The solution was stirred for 4h to allow the solvent to evaporate completely, and the microspheres were collected by filtration. The microspheres were repeatedly washed with n-hexane until free from oil. The collected microspheres were dried for 1h at room temperature and subsequently stored in a desiccator.
Evaluation of Pantoprazole sodium floating microspheres
Micromeritic properties
The microspheres were characterized by their micromeritic properties such as particle size, bulk density, tapped density, compressibility index, Hausners ratio and angle of repose 12, 13 .
Particle size
The particle size was measured by microscopic technique 7, 8 . The suspension of floating microspheres was prepared using castor oil. A drop of suspension was mounted on a slide and observed under the optical microscope. About 100 particles were measured with the help of the eye piece micrometer. All the microspheres in a field were counted.
Bulk density
In this method, floating microspheres were transferred to a measuring cylinder and is tapped manually till a constant volume is obtained 7, 12 . This volume is bulk volume, and it includes the true volume of the powder and the void space between the microspheres.
Tapped density
In this method, floating microspheres were transferred to a measuring cylinder and tapped for 100 times 8, 12, 14, 15 . After tapping the volume of microspheres was visually examined. The ratio of the mass of microspheres to the volume of microspheres after tapping gives tapped density of the floating microspheres.
Carr's compressibility index
This is an important property of maintaining uniform weight 16, 17 Lower compressibility values indicate better flow.
Hausners ratio
Hausners ratio of microspheres was determined by comparing tapped density to bulk density 8, 16 using the equation.
Values less than 1.25 indicates good flow (= 20% Carr), where as greater than 1.25 indicates poor flow (= 33% Carr).
Angle of repose
The angle of repose (θ) of the microspheres, measures the resistance to particle flow, was determined by a fixed funnel method 18 . The height of the funnel was adjusted in such a way that the tip of the funnel just touches the heap of the blends. Accurately weighed microspheres were allowed to pass through the funnel freely on to the surface. The height and radius of the powder cone were measured, and angle of repose was calculated using the following equation. 
Percentage yield of floating microspheres
The prepared floating microspheres with a size range of 102-420 µm was collected and weighed 7, 16, 18 . The measured weight was divided by the total amount of all non-volatile components which were used for the preparation of microspheres.
In-vitro buoyancy
Floating microspheres (equivalent to 150 mg) were dispersed in 900 were also separated. Both microspheres were dried at 40°C overnight. Each weight was measured, and buoyancy was determined by the weight ratio of the floating microspheres to the sum of floating and sinking microspheres 7, 16, 19 .
Wf and Ws are the weights of the floating and settled microspheres.
All the determinations were made in triplicate.
Estimation of drug loading/encapsulation efficiency
Microspheres weighing 25 mg were taken for evaluation. The amount of drugs entrapped was estimated by crushing the microspheres and extracting the drug using simulated gastric fluid (SGF) (pH 7.4) (10 ml). The extract was transferred to 100 ml volumetric flask and volume was made up using SGF (pH 7.4). The solution was filtered, and from the filtrate 10 ml was taken and further diluted to 100 ml, and the absorbance was measured at 230 nm against SGF (pH 7.4) as blank 7, 16, 18, 20 .
Scanning electron microscopy
The morphological study was carried out by Scanning Electron Microscope 6, 18 . SEM studies were carried out by using JEOL JSM-6380 LA scanning electron microscope (Japan). The samples of SEM were prepared by lightly sprinkling the microspheres powder on a double adhesive tape, which was stuck on an aluminium stub. The stubs were then coated with gold to the thickness of about 200Ǻ using a sputter coater. The photomicrographs were taken with the help of SEM analyzer.
In-vitro drug release studies
A USP XXIII basket type dissolution apparatus was used to study the in-vitro drug release from microspheres 6, 18 . A weighed amount of floating microspheres equivalent to 40 mg drug was filled into the capsule and placed in the basket. Dissolution medium used was SGF (pH 1.2) 900 ml, containing 0.02% tween 20 maintained at 37±0.1ºC and stirred at 100 rpm for 1 h. 10 ml of sample was withdrawn at predetermined time interval, diluted and was analyzed withdrawn at different time intervals and replaced with fresh phosphate buffer. The amount of drug released was analyzed at 289 nm using UV-visible spectrophotometer (UV-1800, shimadzu, japan).
Drug release analysis
To analyze the mechanism for the release and release rate kinetics of the formulated dosage form, the data obtained from conducted studies was fitted into Zero order, First order, Higuchi's matrix,
Peppas and Hixson Crowell model. By comparing the r-values obtained, the best-fit model was selected 6, 21 .
Results and Discussions
Compatibility studies of Pantoprazole sodium and polymers
The Another polymer Eudragit S 100 showed broad peak at 3500 cm . The peak at 1729.83 cm -1 indicates N-H stretching confirming the presence of amine group. The peak at1590.02 cm -1 is due to C-N stretching. The spectrum showed the peak at 1304.61 cm -1 was due to C-F stretching.
The IR spectra of the medication and physical blend, showed peaks in the same area, which affirmed there was no association in the middle of medication and polymer and there was no incompatibility of medication in the vicinity of the used polymers.
Preparation of floating microspheres of Pantoprazole sodium
Calibration curve for the estimation of Pantoprazole sodium was 
Percentage yield of floating microspheres
The percentage yield of floating microsphere formulation F1 to F6
containing the different polymer concentration of HPMC K 100M and Eudragit S-100 formulation was in the range of 84.43±0.53 to 91.93±0.43 (Table 3) . To observe the effect of polymer concentration on the percentage yield of the floating microspheres, formulations were prepared at varying concentration of HPMC K100M and Eudragit S-100 (Table 3 ). The yield of the floating microspheres increased with enhancing the polymer concentration. At low concentration of polymers part of the polymer solution aggregated in a fibrous structure, as it solidified prior to forming droplets, or the transient droplets were broken before solidification. It was completely due to poor mechanical strength resulting in low yield.
In-vitro buoyancy
The motivation behind get ready floating microspheres was to 
Drug entrapment efficiency
The drug entrapment efficiency of formulations F1 to F6 containing different concentrations of HPMC K100M and Eudragit S-100
formulations was in the range of 65.83±2.17% to 90.03±1.59% (Table 3) . Among all the prepared formulations, F5 (90.03±1.59%) results demonstrated that the increase in the concentration of polymer increased the entrapment of the drug. The drug entrapment efficiency was found to be good in all the formulations.
Scanning electron microscopy (SEM)
Morphology of microspheres was examined by scanning electron microscopy. The view of the microspheres showed a spherical structure with a smooth surface morphology (Figure 2A-2D) . Some of the microspheres showed a dented surface structure, but they showed good floating ability on the surface of the medium, indicating intact surface. The outer surface of the microspheres was smooth and dense while the internal surface was porous. The shell of the microspheres also showed some porous structure. It may be caused by the evaporation of solvent entrapped within the shell of microspheres after forming a smooth and dense skin layer.
In-vitro drug release
In-vitro drug release studies of pantoprazole sodium from floating microspheres were performed at pH 1.2 and pH 7. (Table 4 ). The results suggest that the drug was released by mixed order kinetics. It suggests that the Higuchi diffusion plots of all the formulations were fairly linear, and we can conclude that the drug was released by
Higuchi's diffusion mechanism. The formulations were also treated to Peppa's plot by taking log percent versus log time. The plots were fairly linear, and the regression values (n value) of all the formulations ranged from the lowest 0.9374 to highest 1.1730 (Table   4) , which is in the range of ˃ 0. 89. This suggested that the drug was released by super case-II transport with swelling.
expanding the measure of polymer in definition it upgrades the rate of gliding microspheres. The entanglement proficiency was more than 80%. This recommended that improved parameters were utilized as a part of the strategy for readiness. The flow properties of all the prepared microspheres were good as indicated by the low angle of repose (Ɵ<40º) and low carr's index (I<20). The good flow properties suggested that the microspheres produced were non-aggregated.
The in-vitro release of floating microspheres of Pantoprazole sodium was found to be in following the order F3>F1>F2>F4>F6>F5. In vitro drug release studies showed that the drug release was more in case of formulations F1-F3 containing HPMC K 100M and formulations F4-F6 containing only Eudragit S-100. In-vitro release data fitted into various kinetic models suggests that the release obeyed mixed order kinetic, Higuchi's diffusion mechanism, and super case-II transport.
Finally, it was concluded that the prepared floating microspheres of Pantoprazole sodium may prove to be a potential candidate for safe and effective sustained drug delivery over an extended period of time which can reduce dosing frequency. 
